Summary
The In the neonatal period, the serum calcium (Ca) level generally drops within a few days after birth (1) and then gradually rises to the normal infant level at about 1-2 weeks (2). On the other hand, rarefaction and fraying at the metaphysis of the long bones, which are similar to rachitic changes, are frequently seen in X-ray films of early infants, especially premature infants, even when the serum Ca level has returned to normal.
Speculations As shown in Fig. 2 , the plasma 25-OH-D levels in the maternal plasma were usually higher than those in their newborn infants, but in 5 of the 27 pairs of samples (19%) the plasma concentration was higher in the newborn infants than in their mothers. As shown in Fig. 3 , there was a significant correlation between the plasma 25-OH-D concentrations in the newborn infants and their mothers (r=0.62, p<0.01, n=27). There was also a significant correlation between the concentrations in the maternal and cord plasma (r=0.78, p<0.01, n=25), as shown in Fig. 4 . These results indicate that 25-OH-D is transported from the mother to the child through the placenta. This transfer seems to be facilitated in some cases.
2.Correlations of 25-OH-D levels with Ca, Mg and P concentrations in the blood of newborn infants
A slight but significant correlation (r=0.58, p<0.01, n= 25) was found between the 25-OH-D and Ca levels in the blood of the neonates. However, no significant correlation was found between the 25-OH-D level and the Mg or P levels, or between the plasma 25-OH-D and Ca levels in postnatal infants.
3.Plasma 25-OH-D levels in children of different ages The plasma 25-OH-D levels in children of different ages are shown in Fig. 1 . The level decreased just after birth, remained low for about 1-2 months and then gradually rose to the level observed in 1 to 15-year-old children.
DISCUSSION
It is well known that the serum Ca level tends to be low in the early neonatal period. The clinically significant problems of neonatal hypocalcemia, hypocalcemic tetany and postnatal rachitic bone changes in premature infants, are believed to be associated with derangements of perinatal Ca and/or vitamin D intake or metabolism.
We have determined the plasma 25-OH-D levels in the perinatal period and in infants and children of different ages. Our findings indicate that the plasma 25-OH D levels in mothers and their infants at the time of delivery were significantly lower than the normal level in older children, and that the low level was maintained for 1-2 months after birth and rose at 2-3 months of age.
There have been several reports on the blood 25-OH-D levels in the perinatal period (5-9). ROSEN et al. (5) found that the plasma 25-OH-D levels in premature infants with hypocalcemia at 48 hours after birth, and in their mothers were significantly low and proposed that the nutritional state of the mother may have been related to the low level in her premature baby. HILLMAN et at. (6, 7) determined the perinatal and postnatal concentrations of 25-OH-D in the sera of premature and twin infants, finding that the concentrations in the sera of cord blood from the newborn infants correlate with those in the maternal sera and that in serial samples from premature infants with low values of 25-OH-D in the cord blood, the decrease and increase in concentration of 25-OH-D after birth took longer than normal. In this work we found a significant correlation between the plasma 25-OH-D values of mothers and their infants soon after birth (r=0.62, p<0.01, n=27). This finding shows that 25-OH-D is transferred from the mother to the child through the placenta. Moreover, in some cases the level in the cord was higher than in the mother, suggesting active transfer of 25-OH-D. Our findings also suggest that the Plasma 25-OH-D level in the blood of mothers is lower than the normal level in older children and that when the level in the mother is low, that in the newborn infant is correspondingly low, even when the infant is term-mature.
Studies on the 25-OH-D level in the postnatal period in rats (10) have suggested that suckling rats either have an insufficient vitamin D intake or do not synthesize 25-OH-D.
We estimated that the intake of vitamin D in infants was over 400 I. U. per day from two weeks after birth, but the plasma 25-OH-D level remained low for 1-2 months after birth. Thus, the rate of 25-hydroxylation of vitamin D may be low even in mature infants.
The slight correlation found between the blood Ca level and the blood 25-OH D level may be due to the influence of calcium-regulating factors other than 25-OH D.
The rachitic changes, sometimes observed in the metaphysis in X-ray films of the long bones of infants of 2-3 months of age (11) do not coincide well with time when the plasma 25-OH-D level is low. However, they may be influenced to some extent by the low level of plasma 25-OH-D in the early infant period.
In view of the fact that rickets in immature infants cannot always be prevented by administration of 400 I. U. of vitamin D, considered to be the physiological requirement (12, 13) , the optimal dose of vitamin D in this period should be studied further.
